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. , $c_{0},$ $c_{1},$ $c_{2}$ , $\cdot$ .. $a_{0},$ $a_{1}$ ,






. , $b_{0}=0$ ,
$\phi(0)=0$ (1.8)
. (1.2) (1.1) (1.3) ,










$W_{jk}= \sum_{\ell_{=}1}^{1}b\ell W_{jk_{-}\ell}k-j+-1,,$ $j=2,3,$ $\cdots,$ $k$ ; $k=2,3,$ $\cdots$
(1.11)







. (1.9) , $z$
$f(z)=c_{0}+c_{1}\emptyset^{-}1(Z)+C_{2}(\emptyset^{-}1(_{Z}))^{2}+\cdots$ (1.14)
105
. , (1.14) $z$- (1.6)
, (1.6)
. , (1.6) $z$ , $(1.6)\text{ }\text{ }(1.14)$
, (1.7) .
$z=\zeta$ , (1.13) $w_{\zeta}=\phi^{-}1(\zeta)$
, $w_{\zeta}$ (1.9) $w$ . , (1.13)





$f(z)= \log(1+Z)=z-\frac{1}{2}z+\frac{1}{3}\mathcal{Z}^{3}-2.\cdots,$ $|z|<1$ (1.16)





. $z$- ${\rm Re} z>-1$ $w$- $|w|<1$
( 1). (1.16) (1.17) (1.10) $w$ (1.9)
,
$f(z)$ $=$ $\log(1+z)$ (1.19)






. (1.18) , $z$
$f(z)=2( \frac{z}{z+2})+\frac{2}{3}(\frac{z}{z+2})^{3}+\frac{2}{5}(\frac{z}{z+2})^{5}+\cdots$ (1.22)
.
(1.22) ${\rm Re} z>-1$ $z$ . ,
$z$ (1.18) $w$ $|w|<1$ , $w$
(1.21) . ${\rm Re} z>-1$ (1.16)
$|z|<1$ . , (116) (1.17)
.
– $z$ , $|z|<1$ $|z+2|>1$
,
$|z|>| \frac{z}{z+2}|=|w|$ (1.23)
. , (1.22) (1.16) .





$F(z)=e^{z}E_{1}(Z)= \int_{0}^{\infty}\frac{e^{-t}}{z+t}dt$, $-\pi<\arg z<\pi$ (2.1)
. , $F(z)$
– . , (2.1) ,
$z= \phi_{1}(w_{1})=\frac{1+w_{1}}{1-w_{1}}$ $w_{1}= \phi^{-1}(\mathcal{Z})=\frac{z-1}{z+1}$ (22)
. (2.2) ${\rm Re} z>0$ $|w_{1}|<1$










$J_{k}$ $=$ $-2 \int_{0}^{\infty}\frac{(t-1)^{k-1}}{(t+1)^{k+1}}e^{-t}dt,$ $k=1,2,$ $\cdots$ (2.5)
.
(2.1) ? \mbox{\boldmath $\pi$}<arg $z<\pi$ , (2.2) ${\rm Re} z>0$
w\leftarrow $|w|<1$ , (2.3) $|w|<1$ ,




$z= \phi_{m}(w_{m})=(\frac{1+w_{m}}{1-w_{m}})^{m}$ , $w_{m}= \phi_{m}^{-1}(Z)=\frac{\sqrt[m]{z}-1}{\sqrt[m]{z}+1}$ , $m>1$ (3.1)
$z$- $|\arg_{Z}|<m\pi/2$ $w_{m}$- $|w_{m}|<1$
( 3). $F(z)$
108
3: $|\arg z|<m\pi/2$ $\Leftrightarrow$ $|w_{m}|<1$
$F(z)$ $=$ $F(\phi_{m}(w_{m}))$
$=$ $J_{0}+ \sum_{k=1}^{\infty}K(m)kw_{m}^{k}$
$=$ $J_{0}+ \sum_{k=1}^{\infty}K_{k}(m)(\frac{\sqrt[m]{z}-1}{\sqrt[m]{z}+1})^{k}$ (32)
. , $K_{k}^{(m)}$ (2.2) ,







. , (1.7) $z,$ $w,$ $b_{k}$ $w_{1},$ $w_{m},$ $b_{k}^{(m)}$
, (2.3). (3.4) $w_{1}$ (1.11)
$F(z)$ $=$ $F(\phi_{m}(w_{m}))$
$=$ $J_{0}+ \sum_{k=1}K_{k}(m)\infty w_{m}^{k}$ (3.5)




$W_{1}^{(m)}\text{ }=b_{\text{ }^{}(m)},$ $k=1,2,$ $\cdots$
$W_{jk}^{(m)}= \sum_{\ell=1}^{kj+1}-b^{(}\ell j-Wm1m)(),\text{ }-\ell’ j=2,3,$ $\cdots,$











$=$ $\sum_{k=1}^{\infty}b^{(})w^{k}\text{ }22$ (3.10)
, (3.6)
$F(z)$ $=$ $F( \phi_{1}(w_{1}))=J_{0}+\sum_{k=1}^{\infty}J\text{ ^{}w_{1}}\text{ }$
$=$ $F( \phi_{2}(w_{2}))=J_{0}+\sum_{k=1}^{\infty}.K^{(}k22)w^{k}$, $w_{2}= \frac{\sqrt{z}-1}{\sqrt{z}+1}$ (3.11)
110






$k$ ; $k=2,3,$ $\cdots$
(3.13)
. $W_{j}^{(2)}\text{ }$ (3.7) $m=2$ . (3.11) $z=0$ $-\infty$
( 4) .
[$m=3$ ( 5)]
. / $\backslash$ $/1+w-?\backslash 3$
$z= \phi_{3}(w_{3})=(\frac{1+w_{3}}{1-w_{3}})^{C}$ (3.14)
,





$F(z)$ $=$ $F( \phi_{1}(w1))=J0+\sum_{k=1}^{\infty}J\text{ ^{}w^{k}}1$





$K_{k}^{(3)}= \sum_{j=1}^{\text{ }}J_{j}W_{j\text{ }^{}(3})$ , $k=1,2,$ $\cdots$ (3.18)
. $W_{j}^{(3)}\text{ }$ (3.7) $m=3$ . (3.17) 5
.
[$m=4$ ( 6)]
. , $\backslash$ $f1+w4\backslash ^{4}$
$z= \phi_{4}(w_{4})=(\frac{1+w_{4}}{1-w_{4}})^{\mathrm{e}}$ (3.19)
,
6: $|\arg z|<2\pi$ $\Leftrightarrow$ $|\arg w_{2}|<\pi$ $\Leftrightarrow$ $|w_{4}|<1$
$\frac{1+w_{1}}{1-w_{1}}=(\frac{1+w_{4}}{1-w_{4}})^{4}=(\frac{1+w_{2}}{1-w_{2}})^{2}$ (3.20)
$\frac{1+w_{2}}{1-w_{2}}=(\frac{1+w_{4}}{1-w_{4}})^{2}$ (3.21)
, (3.9) (3.11) $w_{1}$ $w_{2}$ $w_{2}$ $w_{4}$
$F(z)$ $=$ $F(.\phi_{2}(w_{2}))=J_{0+\sum_{k=1}^{\infty}K_{\text{ }^{}(}w}2)\text{ }2$
$=$ $F( \phi_{4}(w_{4}))=J_{0}+\text{ }\sum_{=1}^{\infty}K_{k}(4)w_{4}^{k}$ , $w_{4}= \frac{\sqrt[4]{z}-1}{\sqrt[4]{z}+1}$ (3.22)
. ,
$K_{\text{ }^{}(4)}=j \sum_{=1}^{\text{ }}K\text{ }jk(2)W^{(2}\rangle$ , $k=1,2,$ $\cdots$ (3.23)
. $W_{j}^{(2)}\text{ }$ (3.13) , $K_{\text{ }^{}(2)}$ (3.12) . (3.22) 6
.
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4$E_{1}(z)=e^{-z}F(_{Z)}, F(z)= \int_{0}^{\infty}\frac{e^{-t}}{z+t}dt$ (4.1)
. (3.5) $m$
, . ,
, $m=3$ [7]. ,
, $m=3$
$E_{1}(z) \approx e^{-z}(J_{0}+\sum_{k=1}^{n}K^{(3})w_{3}k\mathrm{I}k$ , $z=\phi_{3}(W_{3})$ (42)
.




14. $3008842?\tau 0\mathit{9}$ 9734 $\mathrm{x}10^{-}2$ 10 4. $8900510\gamma 0*(4\iota \mathit{6}8\mathrm{X}10-\mathrm{z}$
$2$ 4. 92182(439 $526530\mathrm{X}\mathrm{l}\mathrm{o}^{-}z$ 11 4. $8?00510707\mathit{6}4\mathit{6}13\mathrm{X}\mathrm{l}\mathrm{o}-2$
$3$ (. $8\mathit{9}1664670568607\mathrm{x}_{1}0^{-}\mathrm{z}$ 12 $. 890051070811766 $\mathrm{X}10-\mathrm{z}$
$4$ $\mathrm{t}$ . $89013\not\in 154781676\mathrm{x}\mathrm{l}\mathrm{Q}-2$ 13 4. 89005107080659 $6\cross 10^{-}z$
$5$ 4. $890000\gamma 5\iota 051210\mathrm{X}\iota 0^{-}$a 14 4. 89 $005107080\mathit{6}150\mathrm{X}10^{-2}$
$6$ 4. 89 $00\mathrm{s}14\mathit{9}1\tau 65\uparrow 41\mathrm{X}10^{-}2$ 15 4. 89 $\mathrm{o}05107080\mathit{6}103\mathrm{x}10^{-}2$
$7$ 4. 890051 $276860**3\mathrm{x}10^{-}$ a 16 4. 89 $005107080611\iota \mathrm{X}10^{-2}$
$8$ 4. 89005111 $8892569\mathrm{x}10^{-}2$ 17 4. 89 $0051070\epsilon 06112^{\chi 10^{-}}\mathrm{g}$
$\mathit{9}$ 4. 890051067 $752936\cross 10-z$ 18 4. 890051070806112 $\mathrm{x}10^{-2}$
1: $x=2$ $E_{1}(x)$
$\mathrm{z}$ $=$ $(-1,0)$
$\mathrm{n}$ $\mathrm{R}\mathrm{e}\mathrm{E}_{1}(\mathrm{Z})$ I $\mathrm{m}\mathrm{E}_{1}(\mathrm{Z})$ $\mathrm{n}$ $\mathrm{R}\mathrm{e}\mathrm{E}_{1}(\mathrm{Z})$ I $\mathrm{m}\mathrm{E}_{1}$ $(\mathrm{Z})$
$1$ 1. $6210\iota 0$ $-3$ .800957 14 $-1.8\mathit{9}5303$ $-3$ .142026
2 $-1.521751$ $-3$ .800957 15 $-1.895303$ $-3$ . $l$ A1723
3 $-1.521751$ $-3$ .034681 16 $-1.895050$ $-3$ .141723
4 $-1.7\iota 6\mathit{9}54$ $-3$ .034681 17 $-1.895050$ $-3$ .141624
5 $-1$ .716954 $-3$ .120089 18 $-1.895095$ $-3.14$ 1624
6 $-1.88001\mathit{9}$ $-3$ .120089 19 $-1.895095$ $-3$ .141580
7 $-1.880019$ $-3$ .116622 20 $-1.8\mathit{9}5113$ $-3$ . li1580
8 $-1.8\mathit{9}2813$ $-3$ .116622 21 $-1.895113$ $-3$ .141589
9 $-1$ .892813 $-3.137412$ 22 $-1.89\mathrm{s}120$ $-3$ .141589
10 $-1.8\mathit{9}8305$ $-3.137412$ 23 $-1.8\mathit{9}5\iota 20$ $-3$ .141592
11 $-1.898305$ $-3$ .140692 24 $-1.8\mathit{9}5118$ $-3$ .141592
12 $-1.895880$ $-3.1$ 40692 25 $-1.895118$ $-3.1$ 41593
13 $-1.8\mathit{9}5880$ $-3.1$ 42026 26 $-1.8\mathit{9}5118$ $-3$ . lt1593
2: $x=-1$ $E_{1}(x)$
113
, 2 $z=-1$ $n$ . $E_{1}(-1)$
.
$E_{1}(ix)=- \mathrm{C}\mathrm{i}(x)+i(\mathrm{S}\mathrm{i}(x)-\frac{\pi}{2})$ (4.3)






17.05775266 $5\mathrm{x}_{10}-1$ 1. 5659 $87442\cross 100$
$2$ 4. 217472949x10 1. $644310548\mathrm{x}100$
$3$ 4. 2 $t(82009\mathit{6}\cross 10^{-}1$ 1. 608552 $\langle\iota 6\mathrm{x}_{1}0^{0}$
$4$ 4. 239422614x10 1.6 $05\mathit{9}06037\mathrm{x}_{10}0$
$5$ 4. 230541299x10 1. $60642\uparrow\tau 0\iota\cross\iota \mathrm{o}\mathrm{o}$
$6$ 4. 229601356x10 1605439434 $\mathrm{x}10^{0}$
$7$ 4. 229 $l01759$ X10 1.6054 $43002\mathrm{X}10^{0}$
$8$ 4. 229841017X10 1.605 $\iota 288\mathit{6}0\mathrm{x}10^{\mathrm{o}}$
$9$ 4. 22978 $\mathrm{t}141\cross 10-1$ 1. 605 $(13603\mathrm{X}\mathrm{l}\mathrm{o}^{0}$
$10$ {. $229805788\mathrm{x}_{1}0^{-1}$ 1 605413775 $\mathrm{x}10^{\mathrm{O}}$
$11$ 4. 229809016x10 $-1$ 1. 605 $\iota 1320\mathit{6}\mathrm{x}\mathrm{l}\mathrm{o}^{0}$
$12$ 4. 229807599 $\mathrm{x}_{1}0^{-1}$ 1 605413007 $\mathrm{x}10^{\mathrm{O}}$
$13$ 4. 229 $808266\mathrm{x}\mathrm{l}0^{-}1$ 1. 6054129 $95\mathrm{x}10^{\mathrm{O}}$
$14$ 4. 229808304X10 1 $605412980\cross 10^{0}$
$15$ 4. 229 $808273\mathrm{X}10-1$ 1. 6 $05412978\mathrm{X}10^{0}$
$16$ 4. $229808288\mathrm{X}10-1$ 1. 6054129 $77\mathrm{x}10^{0}$
$17$ 4. $229808288\mathrm{X}10-1$ 1. 6054129 $77\mathrm{X}\mathrm{l}\mathrm{o}^{0}$
3: $x=2$ Ci $(x)$ Si $(x)$
,
.
$z$ , $n$ – $n=20$
$|E_{1}(z)-e-z(J_{0}+ \sum_{1k=}K_{k)}^{()}20mwmk|,$ $w_{m}= \frac{\sqrt[m]{z}-1}{\sqrt[m]{z}+1}$ (4.5)
$z$- , . z-
, $|E_{1}(Z)-e-z(J_{0}+ \sum_{\text{ }=}^{20()}1kw^{\text{ }}Km)m|,$ $m=3$ .
, , w3\rightarrow $z=1$
, .
114




$E_{1}(z)=e^{-z} \int_{0}^{\infty}\frac{1}{z+t}e^{-}d\iota t$ (5.2)
$a=0,$ $b=\infty$ , $f(z;t)=z+”\overline{t}$ ’ $\mu(t)=e^{-t}$ (5.3)
.
. , (5.1) $f(z;t)$
$z=\phi(w_{1})$ (5.4)
.
$f(z;t)=f( \emptyset(w_{1});t)=\text{ }\sum_{=0}^{\infty}a_{k}(t)w_{1}^{k}$ (5.5)
115
(5.1) .
$F(z)= \sum_{k=0}^{\infty}$ J w l $= \sum_{\text{ }=0}^{\infty}Jk$ ( $\phi-1$ (z)) , $J_{k}= \int_{a}^{b}a_{\text{ }}(t)\mu(t)dl$ (5.6)




(sine and cosine integrals)
$\{$
Si $(z)= \int_{0}^{z}\frac{\sin t}{t}dt=\frac{\pi}{2}-g_{1}(z)\cos z-g\mathit{2}(Z)\sin z$









$\psi(z)=\frac{d[\log\Gamma(z)]}{dz}=\frac{\Gamma’(_{Z)}}{\Gamma(z)}=\log z-\frac{1}{2z}-2\int_{0}^{\infty}\frac{1}{z^{2}+t^{2}}\frac{t}{e^{2\pi t}-1}dt$ (5.11)
($\log$ gamma function)
$\log\Gamma(z)=(z-\frac{1}{2})\log z-Z+\frac{1}{2}\log 2\pi+2\int_{0}^{\infty}(\arctan\frac{t}{z})\frac{1}{e^{2\pi t}-1}dt$ (5.12)
(1) (incomplete gamma function (1))
$\Gamma(a, z)=e^{-z}\int_{0}^{\infty}(z+t)^{a-1}e^{-}dtt$ (5.13)














. (6.4) , $z$
. , (6.2) $1/(1+t/z)$ (6.3)






$t= \emptyset(u)=\frac{1+u}{1-u}$ $u= \phi^{-1}(t)=\frac{t-1}{t+1}$ (6.6)
117
. $t$- ${\rm Re} t>0$ $u$- $|u|<1$
( 9). , (6.2)









. , ${\rm Re} z>0$ $|w|<1$ , ${\rm Re} z>0$ $-1<u<1$











. , (6.10) (2.5)
$J_{0}= \frac{1}{2}(I_{0^{-}}I_{1}),$ $J_{k}= \frac{1}{2}(I_{k-1}-2I_{k}+I_{k+1})$ (6.11)
.
$F(z)= \sum_{k=0}^{\infty}J_{k}(\frac{z-1}{z+1})\text{ }$ (6.12)




$z= \phi_{m}(w_{m})=(\frac{1+w_{m}}{1-w_{m}})^{m}$ , $w_{m}= \frac{\sqrt[m]{z}-1}{\sqrt[m]{z}+1}$ $m>1$ (7.1)
, $m$ ,
. [5], [3] ,
. .
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